Adenovirus E1A oncoprotein liberates c-Myc activity to promote cell proliferation through abating Bin1 expression via an Rb/E2F1-dependent mechanism.
Adenovirus E1A oncogene transforms primary rodent fibroblasts in cooperation with activated Ras. Conversely, the c-Myc oncoprotein-binding tumor suppressor, Bin1, inhibits Ras/E1A-mediated cell transformation. Since E1A does not directly bind to and inhibit Bin1, the primary mechanism by which E1A counteracts Bin1 to liberate oncogenic c-Myc activity is poorly understood. Here we show that wild-type E1A, but not an Rb binding-defective E1A mutant, suppresses endogenous Bin1 expression in cultured rodent fibroblasts. Similarly, other anti-Rb agents, such as human papillomavirus E7, mitogenic stimuli, and small interfering RNA (siRNA) for Rb, consistently decrease Bin1 promoter activity. In contrast, serum starvation, which activates Rb, enhances endogenous Bin1 levels. These findings suggest that Bin1 may be a novel component of Rb-mediated G1 arrest. Consistent with this premise, chromatin immunoprecipitation assays demonstrate that Rb protein directly interacts with the Bin1 promoter only upon removal of serum. Furthermore, ectopically expressed E2F1, which is primarily inhibited by Rb under serum-starved condition, represses Bin1 promoter activity in a manner that is dependent on the DNA-binding and transactivation domains of E2F1. Lastly, depletion of endogenous Bin1 per se is biologically meaningful since antisense or siRNA of Bin1 transfection releases endogenous c-Myc transcriptional activity and, concomitantly, accelerates cell proliferation. Our results suggest that Bin1 gene suppression caused by oncogenic E1A via Rb inactivation is an essential step in cell cycle progression promoted by c-Myc, and subsequently, E1A transformation. We propose a novel G1 arrest signaling mechanism by which Rb indirectly curbs oncogenic c-Myc activity via sustaining Bin1 expression.